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hydrides  ar..i  of  organ'-  -etallic  cemuounds  or.  glcwij.j  vires. 

New  methods  for  the  synthesis  of  superconducting  phases  are  al  .ys 
needed.  We  therefore  became  interested  in  preparing  superconducting 
binary  compounds  directly  on  wires  through  the  thermal  dec c . psiti  n 
of  volatile  hydrides  and  orgar.o.metall  ic  compounds.  This  r ethod  was 
chosen  as  it  would  yield  the  superconducting  phase  deposited  on  v.ires 
which  could  be  employed  directly.  This  work  wa-  successful  and  led  to 
the  synthesis  of  high-temperature  superconducting  phases  in  the  Jib -Go, 

Nb-Sn,  V-Si,  V-Ge,  V-5n  and  fio-C  system.  For  face-centered  cubic  NbC  a 
higher  transition  temperature  than  previously  reported  v s obtained. 

Samples  of  Nb^Ge  with  a Tr  onset  of  15.8  K were  also  synthesized  in  this 
manner.  Having  dc.constra ted  the  general  usefulness  of  this  method  the 
results  were  published  [G.N.Schrauzer  and  H.Prakash,  Solid  State  Cc  .un. 

14,  1255  (157-)]. 

(2)  Discovery  of  a superconducting  phase  in  the  Li-Ti-0  System. 

H.E.BARZ  et  al  [Science  175,  8S4  (1572)]  recently  reported  on  a 
ternary  systems  ir  the  Li-Ti-S  systems  having  rather  high  supercon- 
ducting trar-si tier,  temperatures.  We  became  interested  in  this  syst-  : 
as  it  was  related  to  sen, a of  the  projects  to  be  studied  under  the  pre- 
sent grant,  khan  attempts  were  rude  to  prepare  ph.  ses  in  ti  Li-Ti-S 
system  v ■ discovered  a new  superconducting  phas  i whic  , surprisin  1 . 
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to  belong  to  a contaminant  belonging  to  a spinel  phase  in  the  Li -T i -0 
phase.  The  compound  has  the  composition  Li,  + .Ti^  v04,  and  has  a face- 
centered  cubic  structure.  The  supercc  iuctin|  t ‘ ratun  of  this 
range  from  7 to  13.7°K. ["at. Res. Bull . ,8,  777  (1973);  D.C. Johnson  et  al.] 

(3)  Synthesis  and  Electrical  Properties  of  Transition  Metal  Merceptides 
of  1 ,4-Dirr:ercaptobenzene. 

The  synthesis  of  new  semi  conducting  polymeric  cor  pounds  or  cor plexus 
was  one  of  the  major  goals  to  be  reached  under  the  present  contract.  Pol- 
lowing  pr  vious  work  on  t;  :•  synthesis  and  electrical  properties  of  complexes 
with  u s turat  d 1 ,2-di thiol  ligands  we  extended  our  effort  tc  the  syntl 
of  co'  ;'1-  s or  mere  : m 1 r. s of  1 ,4-dimercaptobenzene.  Ke  expected  that  tl  is 
ligand  wi  il  prod  :e  polymeric  compounds  having  the  generalized  structure  [1] 


■S-M  -[S-C  m.-S-Mi  -]  S-C-H - -$- 
6 4 Jr,  o 4 


[1] 


Several  of  these  mercaptides  o>  differ*,;.;,  metals  tel.-.:  n - semi  conduc- 
ting polymers  within  the  temperature  range  investigat  ;d.  An  interest!  ■ 
result  is  the  relatively  lew  electrical  resistivity  (40  ohms  cm  at  2 5°) 
of  the  Cu(I)-cor?lex  of  composition  [CuSC-H.SCu]  . Copper  thicphenolate, 
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ol  the  copper  complex  > witn  7,/,8,8-tetracy  qu  ...  >Ln  re  [ i . Jj 
in  an  effort  to  obtain  r 1 -like  charge  transfer  complexes  related  to 
the  tetrathiaful  valor, c-TCNQ  complexes.  Ho,  ever,  cur  compounds  reacted  with 
TCNQ  with  cleavage  of  the  Cu-S  bonds  and  the  formation  of  the  Cu(I)-salt 
of  the  TCNQ  radical  anion,  Cu(I)-TCNQ“.  In  addition  to  copper  complexes, 
v;e  prepared  polymers  containing  Pb,Ag,Hg  and  hi  as  the  metallic  component. 
The  electrical  resistivities  cf  these  p ly  ers  d creas  1 in  the  order 
[Cu],Ag,Ni  ,Hg,Pb.  G.N.Schrauzer  ar.d  H.Prakash,  Inoroanic  Chemistry  Id , 

12 CO  (1975). 


(4)  Complexes  of  1 ,2 ,4.  ,5-Ec-nzonetetrathiol  and  1 ,214-Benzenetrithiol . 

Extending  the  research  outlined  in  part  (3;  of  this  report,  coordi- 
nation compounds  of  1 ,2,4,5-te ..zenetetrathiol  and  of  1 ,2,4-ber:zenetri- 
thiol  were  synthesized  analogously.  The  electrical  properties  of  the 
comp  Texes  are  cor.??,  red  in  TABLE  I. 

TABLE  I 

Roon  Temf  'ature  Resistivities  cf  the  Coordination  Complex  s cf  PolythioTs 
Metal  lor  ' 1 ,4-C6H4(SH)2  1 ,2,4-CgH3(SH)3  1,2,4,5-C6H2(SH)~ 


Natal  Icn 

l,4-C6HI4lSH)2 

W2.4-V 

Cu  ( I ) 

184  ohm  cm 

3. 9x1  O^1  ohm  cm 

Cu (II) 

3.5x10  oi  cm 

1.2xl0‘  ohr  cm 

Ni (II ) 

Ci 

ca.  1C  ohm  cm 

3.7x10^  chm  c:; 

22  ohm  cm 
l.C.i.'  t. : 
5.0  ohm  cm 


The  nickel  cr.-.plex  cf  1 ,2,4,5-CfH,  (SH) , with  the  specific  resistivity  of 
5 ohm  cm  is  ore  of  the  rest  high  1.7  conducting  coordination  poly  ••ers  kne  n. 
This  work  is  as  yet  u pub! isf  i b t descrit  I in  g e t r d t<  i 1 in  Ted  ical 
Report  No.  S (duly  2,  1974). 

( ;. ) Electrical  at  i Pf  . 1 inescent  Proj  • of  Substi  tut<  ' Copper(I) 

Thiophenolates. 

Copper  th iophenr  1 . ‘ - e possess  a polymeric  structure  and  may  be  regard.  .! 
to  be  intermediates  between  genuine  inorganic  ser  iconductors  and  i stall 
organic  c lexes.  Inve  ‘.r:  ting  * electrical  properties  of  copper( I )- 
thicphenolate  we  noted  th  t the  cc"P7.:nds  be:  highly  fluorescent  when 


exposed  to  ultraviolet  light.  We  prepan  J a number  of  substitute  : cop|  *r 
thiophenolates  and  studied  their  optical  and  electric  properties.  The 
following  results  w .-re  obtained:  (a)  Halogen  substi tuents  decrease  the 
conductivity  by  t oughly  four  orders  of  magnitude  or  more . Fluoro-sub- 
sti Luted  complexes  are  better  conductors  than  either  the  chloro-  or 
brcmo-cc  ■:  pi  exes.  The  chloro-substi  tuted  co;:.pounds  are  essentially  insula- 
tors. (b)  Further  substitution  of  the  bromo-substi  tutor!  complex  in  the 
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v ise  observed.  This  work  is  as  yet  unpublist  d & described  in  gre<  ter  data 
in  Technical  Report  No.  10  (January  8,  1375). 

(6)  Initial  Studies  cm  Reversible  Photosensitive  fetal  Complexes. 

The  complex  Ni[S. C P n « 3 can  be  reduced  to  a dianion,  rjifS^C^Ph^]"^ 
which  on  reaction  wits  ^benzyl  halides  is  converted  into  a bis-S-berizyl- 
derivative.  This  complex  is  light-sensitive  and  when  dissolved  in  trans- 
parent plastic  becomes  a potentially  reversible  light-sensitive  system: 
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We  have  investigated  the  deg-ee  of  reversibility  of  reaction  (1)  and  found 
tret  it  is  gradually  lose  after  50  or  more  light/dark  cycles.  The  study  of 
another  complex  containing  a norbernene  residue  attached  to  the  NiS.C^Ph^. 
moiety  did  not  produce  a reversible  light  sensitive  system.  Since  tneVes- 
ponse  to  light  was  r.ot  fast  enough  for  practical  utilization,  work  on  these 
systems  was  discontinued. 

(7)  SUMMARY 

The  discovery  of  a rev,  superconducting  phase,  the  first  in  the  Li-Ti-Q  system, 
was  one  of  the  main  developments  initiated  during  the  tenure  of  the  present 
grant.  The  study  of  the  synthesis  of  superconducting  materials  though  depo- 
sition of  volatile  hydrides  or  o gano  tall ic  compound  on  glowing  wires  was 
Shcwr  to  be  practically  -- ••  - m " Sc  : re  I . 'v-.ly  highly  conducting  polymeric 
■ •'  co  pl exes  witf  Sulfur  : nt  : ni r g ligands  have  been  succ*  isfully  prej  r«  ' . 
However,  their  prof  rties  wers  insufficiently  striking  to  w irr< nt  furti er 
work  in  this  area. 


